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Abstract of JP2000208777 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device of high reliability by providing 
a structure such that the impurity concentration is 
higher receding from a channel formation region (as 
farther away from the channel formation region). 
SOLUTION: The active layer of NTFT is formed of a 
channel forming region 102, first impurity region 
103, second impurity region 104, and third impurity 
region 105. Here, the impurity concentration of each 
impurity region is set higher receding from the 
channel formation region 102. Furthermore, the first 
impurity region 102 is provided so as to overlap a 
sidewall 108, providing a substantial gate overlap 
structure with the sidewall 108 functioning as an 
electrode. 
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[ 0 0 4 9 1 m 1 t-i3V^T, FT FT(7:>f§'[4^l^^^-=^ 

10 0 5 0] m^^ni^m^i 1 1 ^tmMm:<Di 3m\^ 

J^-r-57C^(^<t-^XP^i^^feL-Ci^^;i5. rnlT-Uxm 

[0 0 5 1 ] =e^o-c. ^(Dm-^^^nm^^'^'^mmi i 

1 ^ct>^B^0<b(cffiv^fc^^^7^^;i5 i x i O^^^i x i o 
20atoms/cm3 ({"t^^^Jt-fi 1X10 5X10 ^^atoms 

1 1 \tm.^t vxmm'rth\-tBi\^^(7:>xmm7tm^^±&^^ 

1 0tc-g-^n-2)/lil^7C^i^^S(±. m4^^ife^*Sl 1 
1 O 1 1 0 0-- 1 / 1 0 0 0 T'fef? . itS^LTt^2 
X 1 0l^atoras/cm3:[^T ({"t^^^lCti 1 X 1 0 5 X 
1 0 ^^atoras/cm^) tt^l^o 

[0 0 5 2] ^tz. v^mM \ 1 2fiy- hia«ll 

1 0 9;!t5#aEL. PTFTtCtil^^ K ^7 ;t — >'^;55^^ $ 

[0 0 5 3] r 9 UTNTFT^U^PTFT^ff^^Lfc 
lb. ^Iffi^]^ {%\mfmmMt'^-^X^%.\*^. ) 1 

i4T'S»'\ 1 5. 1 1 e^TJt Ku^ v-iE 

i^l 1 7^^(t-6o lllc^1ii^T'fime>iaa^lS(t^c 

^^x%mmh\^xm\:.'^') \ ^^n^x^x^^y 
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[0 0 5 4] c:::i-CNTFT^ PTFTi:^lrteffl6^(C 

a^-^ xtj:^cMos}m^^m\^t^xwimLxt 

fzii^s NT F T^^l^fcNMO S(H]K-^NTFTT-?i^J5K 

^tifzmmTFTi,^:^mmm^Mm'r^:^ti:>'^mxh 

[0 0 5 5] ^fc. ;^^M0>g<7:»Srt>4^tiSt6*J>:e^ti. NT 

tix^n^mmfim<^j:^xv\^^^m^w^i'fht\.. k 

fzytm) ii*^TFr<Dmn.'^m^X^^^ti^ti:\r^u^ju 

[0 0 5 6] ^(Dm^^^tJ^m^ . TFT^it 

[0 0 5 7 ] (:$;^^P^(ONTFT^i^C0flJ^) 
PJc^NTFTfimi (IstLDD^^S) tm2 

^n^m^Sc (2ndLDD^«) t^^^oXoi^. LDD^« 
^S^lSltts -=^£0 9 o(Z^LT>/— ^^11^^— 

[0 0 5 8] r rT':$:^^p.goffiffi:^4^^^§5^^c^1^l3t^it 
m\^xmm-r^o mi 9 (a) . (b) m.nvmm<o 

m,md!^m xh^o mmc. mi 9 (o . (d) ti 

ii^f^LDD^itO^-g^^. mi 9 (E) . (F) fiV^ 
^fr^5GOLDlt5t<7:>^'^^. •^rU-Cmi9 (G) . (H) 

[0 0 5 9] m®4'{C*3V^Tn"'liy — ;^li^^fc 

(iLDD^^ (nlim2(^LDDm«) ^*ii-o I 

[0 0 6 0] m 1 9 (A) . (B) (C^i-J: 5t-LDD 

[0 0 6 1 1 ?>:tc, LDD^itt^^-^. ;^:7®gEti;6^/j: 

::t>^m,mi>:t':7mmh9^it^mmx^ 

t?t-tT*ti/<fVV (11119 (C) . (D) ) 

[0 0 6 2] ^fcic. i.r:>r>miSit^-hmmt^^:t—y< 

y^Ltzm^ mi 9 (C) . (D) ) Xh^ib*^ 

z<Dmm.itvt^(Ohr)i:>mi^ic:^\^^x:t>m.M<D^<t^ 
nm-r^zt^:imM.^m\^'fzmmt^jt^x\^^ho 

[0 0 6 3] Z(Dm^. :t>'m.m.(7:>^it^-\'^i:inx.h 

mm\^^t\^^v mm^^^o 'i^t^mxj^^tz^x\tz<D 



15 

[00 6 4] ^ ur . :$:m^m<Dmmitm 19 (O . 
(H) ic^i-j:9tc. {^^^-/^m^mm^iS:^^ 

[0 0 6 5] :^£ti^A(iia,l 9 (E) . (F) tC^Lfc 

[00 6 6J l^TFTt^:^yi^m\Z.^^^. 
4 1 (cd-^-f •:^^^+^/^ h ^u^o/:i:&t^^JE;ei^fn:^n^ 

[00 6 7] :iCO^. 1^120 (A) IC^-r J: 9t-LDD 
^^4 4iC(i^>^^-^ y TT*fc^:E?L4 5;55^^^tu 
5o wCO^O^^^/V^^— Klll^l^2 O (B) iC^ 
-r. IP^. Kl--f:^^«4 2. LDD®^4 4, ^-Y^- 

[ 0 0 6 8 ] :*:£tS^Ati. r cDi; 5> /c^m»^^S&^i* + r* 
[0 0 6 9] ^±iz^l.tzXoti::^mm^^(Dm^{z-:>l^ 

X. ^y.Tiz?jk'r^mmxhox^h^zmm^j:m.m^no 

[0 0 7 0] 

ho 

[00 7 1 ] ^-r. :^^^mms o i±{zmtz^v 

^>m^mm\^xi,0i\^^'L. miti^v^^m 

±xms^x^ho 

[0 0 7 2] miti^D ='>m3 0 2 5 OnmJ? 

•r-So ^com. 4#r^¥^7- 1 3 o 6 5 2-^<:^#t::fESc(7> 
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^m\^^xwim^ho 

[0 0 7 3] ^■r;^^;^S^5 0 iJitCTM&jg^^ LT^ 
5 0 2 iiT^vi^^T^i^y ^i^l^S 0 3 t^^^< y -5^^ 

-^^iis 0 4^jF$fi^-r5c cms (A) ) 

[0 0 7 4] fl^^ ^v^f^ (Ni) i^^tC^. y/U-^::^ 
7^? (Ge) . ^ (Fe) . /<7v^!>i^ (Pd) , ^ (Sn) . 

, ^ (Pb) . (Co) . (Pt) . (Cu) . ^ 

(Au) . v^yri^' (Si) i:i/^o;rc7C^;!)^b^tmfc— ^ 

[0 0 7 5] ^feCl. 5 0 0*Cl ^rpl^^TK^/^cLX^CO 
5 0 0-6 5 0X;T*4-'2 4^Pb1 (:*:|IJ£^JTM1 5 

5o^i4K^rp^) (Df^^n^^Tvv /Ky v^y ='>'^5 0 

5^?f^^-r-5o r ^ LT#bttfc7Ky i^y =i>^5 0 5 
(^5 (B) ) 

20 [0 0 7 6] fcfcL. Z.<0^^ ;Jfyv-y=i:^j^505O 
tc (i^ {t: t ^ ffl t ^ - -:y >5r S i-^^E-r ^ o 
^^6*jtci;iS I MS (^fi-^fe-f ^^-v-^J-^) o^y^itt- 

*5f:t'5S/hffiT*, 1X10 1X10 l^atoras/cra^C^ 

m t\.xmm-rh:ittm^^^f\^ho 

[0 0 7 7] ;2^ai^Ati^^<^TFT(75mm#1* 

T<Dm.n.^^^^^\^^^w^B^^^^^^y^'^^t^'mt-}^x 

[0 0 7 8] C 9 LTTj^y v-y ='>l^5 0 5^?f^^Lfc 
,&4ittCx^i$?— — :/>/LT|g|3 (A) (^l^i-f§^4^3 
0 3. 3 0 4 ^m^-tho 

[0 0 7 9] tjiio. T^ry v-y =i>^Ji^5 0 5^£rJf^J5KLfc 
^fz. f&'t4^3 0 3. 3 0 4 $r?F^j*Lfc^t;itToT 

m^my^^n\tB,\^^(Dxmm\%m^'rho 

[0 0 8 0] m\^m 3 0 3. 3 0 4 oT^^b 

jK3 0 5^ff^J55cL. ^0±(Ci$^>^yW^^{b^>^5^/^<^ 
ffl^1ti^T'>:f5</- (y- h^H^-^tf) 3 0 

6. 30 7 ^rn^-tho m3 (A) ) 

[0 0 8 1 1 h^^s^3 0 5(Dmm-\'ti 2 onm-t-r 
50 mtt^') ^^mtmti^') ^^^tcommmm^m^^-^x 
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[0 0 8 2] rpLTHS (A) <Di^m:^mhtifz^. 

0 . 5 /i y 1X10 ^'^atoms/cra^ 5 <t 3 

[0 0 8 3] ^fc, mi^M^^ffi^S 0 8.3 0 9 
— Mall3 0 6. 3 0 i: L-CieS'g'6^{::?i^ 

^^n-So y->iEI^3 0 6. 3 0 7(Dii:TtC 

(«iinc3i^y ->y ^-\'^^/V'jf^j5jc^«3 1 

0. 3 1 imm^ti^o tifzL. iii^{c(i#/>^- h 

Mal|3 0 6. 3 0 7 ^^l^lJfei^^^S 0 8 . 3 0 9 
t ;55;r-^<- ^ tt'-T ^ <t ^ ^^^it t ^j: m 3 
(B) ) 

[0 0 8 4] i^tc. hSEj®3 06. 307 ^S^J: 
9{C:LT0. 1 ~ 1 /im ({•t^6^t-*iO. 2 — 0. 3 /i 

m) (DJi:$(Dr-=e/w:7r >^.'>y =^>®^?F^^U. 

^7;t--/W3 12. 3 1 3^?f$^-r^o 1^^ K-^;i--/l-3 
12, 3 1 30*1 ME«|t^iRiJ^^-b^/cJi:$) (1 

0. 2 juni^i-^o (^3 (C) ) 

[0 0 8 5] ?'cCib\ :$:|li£^jT*{ir ^7^:7 T ^ y > 

[0 0 8 6] 133 iC) (DVtmiimhi^tcb^ 2mE<D 
ifel^J^ 3 14. 315 ICli y 1X10 ^^atoms/cm^ 

[0 0 8 7] /^ib\ HIS (D) tc.T^-ry > K-^T'xm-e 

*ii^>f K!:^;*-— /1-3 1 2, 3 1 3(DMT(0^{zmiTi^ 
i^^«t3 0 8. 3 0 9;55^^5o IP^. roX^T^ 1 

TT^Ltzmi^^^m^i o 3t)m&'r^o rcomi^M 

i^li*S3 0 8(iNTFT<DlstLDD^*Si: LT^b^-T 

[0 0 8 8] ^fCs HIS (D) OXgT^i'^^-f Ke^;^- — 
yi-3 12. 3 1 3|;i'by >;5^^^D^Ftl5o M^iZl^mm 

ss*r(^ibo< tmi^¥^mm^3 0 8(cRi:GD$n5y— 
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[ 0 0 8 9 ] NT F T<0 — giS^Sp l^-v^^ 

3 1 6^?I^j^-r-5o ^L-C. ^"T P T F T COi^^ K 
;*--/V'3 1 3^^i^^L7tm. hffi^J^3 0 5 0-aJ 

7. 3 1 8 ^3fi^j*^^o m3 (E) ) 
[0 0 9 0] rco^, h^^J^3 1 7;55i^-< K^^;*- 

-y^3 1 2 'b^i^Jtc^ltfciLTl^^^^Og^ (y- 
b^^l^3 1 7;i5m2^i^i^^*S3 1 4 tcSLTV^aiflS 
iC' 5^C0S$) m 1 (C^-r^2^^ife®«l 0 4 (Dg^ 

[0 0 9 1 ] y- v^mm:3 i 8*^^- hSE«i3 
m 1 ^^^^^ 3 0 9, m 2 3 1 5 tm 

20 [0 0 9 2] HIS (E) (Dm^m^ht^fzh. 3 [hI @ <0 

m'^-r^o :^mMmxn^3T^!^m^3 i 9, 

3 2 0 y 5X10 20atoras/cm3(7:'^^S"C'g-^:h.S 

[0 0 9 3] r c^x^T'fiUv?;^ 3 1 6 (c:<to 

xmm^tifz^^ (NTFT« \z\^v ^tmm^tif^ 
h^tzi^^ ^(Du^f^zi-^m 2^m^mi$.s 1 4;&5^o^^ 
m^o ^<Djimizx^xmnz^'r^2^^!^m 
30 m \ 0 ^tm-^-t^o -^fzmmz^ i^i d^-rn 3^*16 

i^^^l 0 5;65M^-f-5o rco^2>F^^^^«3 1 4 
2ndLDD^«ir LT^^L, ^ 3 3 1 9 

So 

[0 0 9 4] ^ibtw. PTFTi:7teS^i4^(C(iy— h 
iEll3 0 7 i LT y V;6S^;!jD$ix5fc4^), ^E. 

^'^&^(;i^3:Fi^4^^«^3 2 0;e>^?F^^$^^So 

oy >co K— x^(^tfjii!<D2(Hi@oy > k— Xfij: 
5-1 ofl&tjgv^fci^), mi^¥^mm^ {xrmm 
40 mz^wkw^ inwm \^%m,mz^3^wkmm (n 
^mm h-m\zfiL^^ 

[0 0 9 5] /jriJ, :^^m.^\X\-X% 3 3 1 

9 , 3 2 0 (D^^t'^'pfS: <h\>\^\0 ^^atoms/cm^y 
_h m± L < 1 X 1 0 20-- 5X10 2latoms/cm3) ^: 

[0 0 9 6] e^lC. Uv^;^ 316 $r^^L. m 

tziZNTFT^mv ^i^^ V-^:^^ 3 2 1 ^m^-t^. 
50 ^LT, ^n>'K— :7^X^ (Jt^n :^(75^;tipxm) 
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0. r rTMi^bDiimjE^ 1 OKeVi: mi&^fhfz-W>^ 
^i^i^^J^S 2 2 3 X 1 0 21atoms/cm^(O^ggT7j<n 

(p'''^) T*^-rw^(C-r^o ( (114 (B) ) 
[0 0 9 7 1 C(OXmr-ttPTFT{ftiJtC?f^fiK$nTt/^:^c 
ma^i^i^®^ (n) 3 2 0^^u>r*^^^-^TP^ 

(curv^-So t^&or. m4^)^4^l?i«3 2 2tcti y >^ 
or p^tc^^i- 5 o 

[0 0 9 8] r ^»-r-5 w ir-CH 1 (^^-r^4^^i^^« 

1 1 l;d5M^-r-5c m4^^ifefi«3 2 2(iy- hSaH 
3 0 T^-^^^i^' LT^±(cieS-^&*]t-?f^fi5t^:rt. y 

tiPTFT(;iMLTLDD^«t7|->^-fe:y h^^t»?i^fiSc 

[0 0 9 9] r 9 u-c^;^6*j(-tiii4 (b) (c^i-<tp 

^2^*i&i^^^Rt/m3:T^^i^^^;55?F^^^ 
tt. PTFT<D?§+iJilC(i^^^/l-?F^^®^^U=ll4^ 

[0 10 0] ^0<fc 5tCLT|g|4 (B) <D:\^m^^^htl 
fch. Uv?;:^ h-7>^.i^ 3 2 1 ^i^^feLfcm. i^ai^^L 

-c^^bv-y =^ >^^3 2 3 ^jf^j5!c-r^o :L<Dm. m^ti^}) 

=i:ym<Dmf^m^'i- 0 Onm (^t^Wt-ti 5 — 5 0 nra. 
$?^L< til 0 — 3 Onra) t-T^o 

[0 1 0 1 1 5 0 O'-e 5 o*t: (n^wt-tis 5 
o-eoo'C) (D^mu&X'2^2 4^m iixm^ia-t 

(C) ) 

[0102] r (om^Mxmn. m i ^n^mmi^ 3 0 

8. ^2^^^miS.Z 1 4. ||3^*E6i^^^3 1 9RXf 
m4^f^mmi^S 2 2{zmM^ivfz^f^'^ (V>RXJ^^ 

0. 3 1 1 (c^#Lri/^'5^^y<^>'i-^^:x^? y 
[0103] w <Dm^MTM.x\'t^ m 3 ^wmm^ 3 1 

9 ^^4^^i^®^3 2 2 (C^^D^ixTV^^ y 
(Ofzi^^ m4 (C) (C^Lfcm3^^i^ffi*S3 2 4 

4^i^i^^^3 2 5ic(il^«Stc:::^*>'^>'^;55^^6o ^ 

Wmz.\^. 1 X 1 Ol*^-- 1 X 1 O^Oatora 

s/cra^ (i-t^&*J(^lil X 1 0^®~5 X 1 O^^atoms/cm^) 

J^^J^3 1 0. 3 1 1 f^<^— '^^>'t-fllS(i 2 X 1 O^^at 
oms/ctn^i^T (f^^6^i-** 1 X 1 O^^—S X 1 O ^^atoms 
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[0 10 4] wO^. ^mmt ur^*tfc^{k:->y 

mz2 3liy- Maig|(^*^i|sft UTfflv^:rc^?>^/^]^^5 

^{b J: o T ff^ ^ ^ n ^ ;c 5/ ^ > >/ L -^-r V ^ t 
o *5 tL Pp^s \^fi\^^t^. ^ n-^-r v ^ 

<\^^mx^^fzi^. Mfkv^y ^^'^^^s 2 3^sitt^r ^ 

[0 10 5] w9bTlgl4 (C) iC^i-^^SXg (y 

i/^yv^/xs) ^i^j^TLfc^. m\^mmz2e^i 

[0 10 6] ^l^^i^3 2 6>S:?f^^KLfcib. ^m^n 
-C^<e-5y — ^iSU 3 2 7. 3 2 S^t^KU-OSEI^S 2 

m^^^ >xm^i^/utLmm:<Dmm^m^m\^^^o 

20 [0 10 7] ^/c. ^1*6^1^3 2 6 ir LTBCB (-< 

X^n\z.m^X'^^o 

[0108] y — ><^iEi^su^ K u>r 

LT^2^^^3 3 1 ^fi^^-r^o r com 2 ^^^3 3 
1 t L-CfitufSm i^^^3 2 6 iI^^c0^^ifs^^^V^^ 

[0 1 0 9] a±coj:9?;cX@^ST. 1^4 (D) (c^ 

fz. ^fz. :^mmm(DXo^j:mmt-f^t. NTFrt 

[0 110] ^fc. t^^5t54tr?l¥^7-l 3 0 6 5 2-^^^ 

(D^y^/i^ mmytm) co^w^t. :$:mm.mi>^^\^fzx 
[0 111] ^j:^. ^^mmrnxmrnLtzmm^-i^K^x 

— MMMX^^, HIS. llI4(c^L/c^igtc[SB^^H6 
i£:^^(i?^<ev^ ;*:^^0J-r'm^nt^(iNTFTO^4^^6O 

[0 112] [^S£0*J2] ll:ffi0tJ lT*tii^-r K^;^--/^ 

5^* v-y =t>®^?^ctiT>' K-:7^'>y ^m^^tzt*^. 
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10 113] y >^>^fn^^^^.jtiDLfcv'y ='>'^^^V^ 

113 (D) (Di:mX'm^^^titzV>Um<7:>y'xjyr-(^^ 
1^ b o t C: ^ @ i" -5 it#t^^ tb CD t^ti ^ ^Nl^-r 5 w 

:^mmmx*nmm (O . (n) ^tinmm 
(o) (TDv^-rn^^^i^-^^n/cv-y ='>g^ffiv^T1^-< K 

Jf^^-r-Sl^t- 1 ~5 Oatoraic% «t^&tlt-(il 0-^3 Oa 

toraic%) (Drnm. mm'^fzi^^m^mu'rirnt0i\^\ ^ 

[0 116] 2^^J£^J(7:»^^i:-r^ri:T*-y->r K!>^- 

[0117] [mm,m 4 ] ;$:^js^TMi . mmm 1 t-^s 
8 3 2 9 ^■^Am^t^m,^i^rznm^m\^^xm^BitLfzm 

^(D^J(COV^Tt5£P>^-rSo =^cC:*b\ 4^r?^^8- 7 8 3 2 9 

^■{^mt>:ium^nrz^mn. mmTcm^m^m^mu-r 
xmeizmm-r^. 

[0 118] ^-r. ^7^>u;^St^6 0 l±{zmitiyV 
=i:/M6 0 2^53:*:t, ^(^Ji(cT^/^:7T^'>y ^'^^^ 

6 0 3. miti^v =^>me 0 4^mmmzm^-r^o r 

iO^. mtiyV =1 V|^6 O 4(Dl^Ji:tl 1 5 Onmir-l-eo 

[0 119] »:izmitiyV =^>'fi^e 0 4^y<^—=^>"^ 

Tl 0 0ppra<7)::^5/>ry^^'S•tfgl^®&— ^^y>'l-:^^?K^^ 

^"T-So m^^tifz=^y^^i-^^m^ 0 e\tmu^eo 

tzVtmt:^J:^o (me (A) ) 
[0 12 0]?kt;i, 5 0 0-6 5 0t:T'4~2 4^rBl 

i:$:mM^ix\'^^ s ox:i 4mm) (Dm^m^n\^\ r 
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[0121] r 9 LTff^fiSc^nfcTi^y v-y 3>|^6 0 7 

[0 12 2] /<^io. ±fS^^lClS®^nfcSi#(-*5V^T 
i^=:-^y^/\^ (Ni) ]^^(C>>'/U-7^r>A (Ge) . ^ (F 
e) . /-^^v^^^i^ (Pd) . ^ (Sn) . ^ (Pb) . 

h (Co) . (pt) , m (cu) . (Au) . v-y =3>^ 

(Si) ^V^ofcTc^^-biPtmfc— @*fcti^g^Mc07C 

[0123] ^_b(7? J: 9 ?:^^3^^^^fflv^T^^^B^-&tf^# 
i^m y v- y y y ^^yyu-e^^ ^ M.m^ 

i^mx:^j:^^^m^mf&i'i^\tBi\^\ ^o^oxmtin 

[0124] :^mmm<r>mm^m^^x^^^Bitl.tz'^^B^ 
^ts^mi^m^my^^xTF T^i^mi^tzm^s i^^^mi^ 

20 ^M^W}^ (^ify-7"^) ^(Dtzibm\^^ 

m^^^i^m-r^ r t x:^mmm(D^m^m:i^miiZ±t^i. 
[0125] immm 5 ] :$:mmmxn. mmm 1 \zm 

LX^mW-l 0~ 1 3 5 4 6 S ^■<ci:mt.tl\t^mW' I o 

- 1 3 5 4 6 9 ^^j^m^^mm^tLtzmm^m^^^ih^tz 

[0 12 6] l^^^(CfS«^ttfc^*(i. ^mi^(Df^^B 

x-h^. m^m^m\^^^:z.txm\^m'¥(o=^^y^j\-mwt 

^1x10 l^atoms/cm^i^T (^^ L < li 1 X 1 0 ^^ato 
ms/cm^aT) \Z.%X^m'r^:Ltti^X^^o 

[0127] i^nmm<Dmm^^^^^xm i -^m^^^xmrn 

-rSo ^-rSt^i: LTlt^1460i^V^:&3^^^7 O 1 ^ffl 

t>fiv\ :^^m^^m\^^fzm^. mz.-Ymmt\^xm\L 
[0 12 8] tf^\z'mi^m\%fz\%w^m4<o^m.ncm\^'' 

m^m^m^xmti^}) ^:^mxfj:^y- hmmm? o 

4^?f^J5Sci-5o (1^7 (A) ) 
[0 1 2 9] hjtei^]^7 0 4^m0.Ltztb. 

Oi^tL. ^^LH^aS^ 9 5 or. ^S^relSr 3 0^^-r 

-So ^cCii5. ^mum^i oo-ii5ot: (R^^tcti 
800'-i 000 "C) orp1ri^^i-tL^^BLV^L. 
50 m h 1 0 5^-- 8 ^r^i {ixmm\^c \-t3o^--2 mm) (om 
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T'iltR-r^Xi^SV\ (117 (B) ) 
[0 13 01 wO^. =^^y^/\-itW^i^(0=^^y^Ji-mt 

=^^y^y^mm^-i&^-r^o t^tor. mi (b) Iw^l^c 

j^i4/i 7 0 5. 7 0 e^^ic'&^ns^^^y^/ui^Sii 1 X 

1 O^^atoms/cm^i^TICl&M^iX^o 

[0131] ^±<D X ^ ^j:^mx*^j:^:^mmm^ m^^r 

10 13 3 1 ^fc. m^^l^lHlt^r^t/^:y i?';^!! (XiH) 

^) tm^Bm^z.^'p<o-rM^^'^fhx\^^^h<o<D^ti^ 

SEf^S^s {110} ffiTfcSr i:^?fe^^LfCo ^ailPA 
/c?S^. {110} ®tC3!^lt-r6IlI^^3^^.;6^#t^^/^tcm 

[0 13 41 ^fc. 2^m^A(i<@^C0^^^BB^^S^L-C 

t^m^B^m^-i^^^xmrn.^ \z.^t^ o x v ^ s w ^> b^ir 
[0 13 5] f^i6. ^^Bn^\^^^^^^^B^^(Dmw& 

rcharacterization of High-Efficiency Cast-Si 
Solar Cell Wafers by MBICMeasurement ; Ryuichi Shi 
mokawa and Yutaka Hayashi, Japanese Journal ofAppl 
ied Physics vol.27, No. 5, pp. 751-758, 1988J tCfS^ 
^tbfc rpianar boundary J X^^o , 

[0 13 61 ±fE^:fi:icJ:n(^, wm^W-m^^-tM^Bm. 

mm-r^h'7yyti.xmmL^j:\^'^fzi^. mnmz^& 
[0 13 7] ii^i^^^um m^Bm^cmmj^m) a i 

o> $Ax;h^m^. {2 1 1} Mf^Bl&nitL scDMJt"^ 
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[0 13 8] :$itiimA^^^m^m^mmvxnti7i^v 
V =^>m^mm{^TEM^m\^^xm.^Lfzi^^. ^sfe 

^<D^t' (9 0%^±. ^mmz\t9 5%£k±) ;55Z3 

fip^ {2 11} M^Bn^x:h^zti:imm 

[0139] --ZXD^^B^CDmi^M^^tltlf^^Bn^i^ 

^\^^x. Wi:^(om^B(D^:^{tL7b^ {i i 0} x^^m^. 
{111} mi:iMJt^i-^^Tm*^^J:-t'^^e t-t^t. 

JO 0=70.5° <om{CL3(DMl^^n^tti:^:it^^^hriX 

[0140] 2^^Jfe0*JO7K y v- y S^Bi^^tc 

&Xmm\^X:iS^ . ^<D^t)^h:L(DU^B^m-± {21 

1} isc^BU^x^^t^^^v^^^^m^m^^tio 

[0141] 0 = 38. 9 ° (Om^cn Z 9 O^JC^::^ 

[0 14 21 zcDm^jiMft^nm-x. m~^^<<L<^f^^Bn 
20 y y =1 ^Ji^ti® {110} T*^to-cv^5 

[0 14 31 co^/j^^B^^it (im\^\%if^^B^m-(r^^ 

3^l1LicioU^TSB^B^&^^;i^iiiBc^(-il^.e *9 . ^B^e^P^fe^ic 

5^ [0 1 4 41 ^fc^ibtC, 7 O 0-1 1 5 0t;irV>^i^ 

i>?agr'oii!i^Ea^xmt-J:o-c^^B3^f^tr#ffi"rs^Pfe 

t'f^SS L T I ^ -5 w t T E Mia?^ (c J: o T $ n 

[0 14 51 ro^Pfe^£OM(im^=-^fc'>^Ri5^^ (El 
ectron Spin Resonance : ES R) tC<}: o X^^ l^^^^S 

oTi^§^^nfc;t?y v-y =3:^]^(7)^i^>'^^(;i^J^nc< 

4> 5xi0l7spins/cm3 (iEf^L<(i SXlO^^spins/ 

cm3 i^T) X^-5r <t;554^J^bTV>So /^fcL. r<??iy 

[0 14 61 ;2^^2fS0»J<^^Jfe-r5r,i:T' 

#p>ixfc5i^y v-y ^>m\t,^^BW^'Bsj^WBnm--h^'^m. 

B^Bltit^^-r-S^y v-y =i>j^$:CGS (continuous Gr 
ain Silicon) <tl^A>XV^^o 

[0 14 71 oos\z.^-t^^w.vt.^)^mMz.^^mm 

50 ^10-044659-^. ^Wk^ 10-1 5 2316 
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!^mW- 10-152308 -^'^tzlti^mW' 10-1 

5 2 3 0 5 ^'<Dthm^^m^tlit&\^\ 

[0 14 81 (TFTcDmM4#^4^-^-r^^^) ^nn 

^J-C{^KLfcTFTti. MO S F ETtCESfc-f^mm^^ 
tt^^LfCo :$:i±i^A>0^^f^tfcTFT;^-)bti^t-7j^1- 

[0 14 9] (1) :x^>'i/i±tg (:t>y^ymi¥ 

^t^^ N^^;t-/l-MTFT:JoJ:U=P^-V^>'l-^TFTi: 
'biC60~l00mV/decade ({t^^^tdJieO—SSniV/decade ) JO 

(2) TFT(7:>»i{'^iiS(^J^^i:^<c^mJ^^^^l^)S 

(xiFE) N^^-^/l-MT F TT* 200'-650cm2/Vs 

(f-^^Wt-ti 300— 500cm2/Vs ) . P^-^^-/U^TFT 
-eiOO-aOOcm^/Vs 150-2000012^5 ) t 

(3) TFT(Oiiit]mJ!E<^li^ir^.e^ t#V^fiil|JE (V 
th) N^^^/U^TFTT*-0.5'-'1.5 V. P^-y^ 
yU^TFTT'-l.S—O.S V^/h^l^o 

[0150] i^±(?)^tC. 11i^-CMHfc>'.-r 20 

[0151] m^^m^m-r^^M.) ^i^. ^mmm 

. :^ CO^ J5Sc (1 2fe ^ ^^cC o T I ^ ^ o 
: 9^ 

TFKO^-i Vm^'^<DmM- : 30nm^U^50ntii 
TFTOy-< : 0.6/im 
[0 15 2] r(7)y ;?^tCj:->T^^j^^6» 

^tt^^X^fZo ^fz.. ^^tCL S I [HlSSc^TEGO— o 

x^^i^y hiyi^^i^^^i^mi^xmnFm^mi^nmL 
fzo "tcom^. vmmm<Dmm^xm^ o.e 

tCiol^ri(J^t/^2^^100 MH z (Dai;tJ^"^>'V-^:i5#^:M' 

/bo 40 

[0 15 3] ^J:(75^/^ y :/:/->i/— <?i3j;UJ->:7 h U 

[0154] 6 ) ^mM.mx\t^ -MMm \ ^tz 
fflv^r^Ky '>y =1 v^^ff^^Lfc^T% j^^t^ic^^-r^ 

z^y^/U^m^-t^^^ti^X. it#^^1 0- 2 7 0 3 

6 S^'<^m^tzit!^mWl 0-2 4 7 7 3 5-§-^#(CfE 5^? 
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[0155] 1^r?^¥^ 10-270363 -^^^t^lEm^ 
m^m^^^:^tx^^m'P<D=^ry^/^^&^i x i 0^^ 

atoms/cra^i^T ($^^ L< 1X10 ^^atoras/cra^i^T) 
^ Xi&^i- 5 w ^ 5o 

[0156] r r T'l^^^^$r:$:il^P>^t::5Sffl Lfzm^i^ 
ov^Tia2 2(C7j^i-o IIJS«?iJl OEIStC^LyhX 

mtcti^oT;j<y v-y =3>-j^5 o 5 ^?^fi£-r^o ik*-^p 
^fB^^*r'5"^^^^^fli4 2 1 ^irg9:tt> ^ot^t^-c-y^ 
^cmn-r^o :^<ot^. mQ^xm^}^tz:^v ^> 

ho :L(omi^'k^^y^ >^m^t^^o (1112 2 
(A) ) 

[0157] >^mSL^ 2 2 1 X 1 O^^- 

1X1 O^latoms/cm^ (n^&t)t-(i 1 X 1 0 ^Oatoms/c 

[ 0 1 5 8 ] ^fetd, 5 5 0 — 6 5 0rr*4— 1 5^rB^ 

cofa^^i-<J:or?}^ y v-y =^^1^5 o 5 t^^^^^iufc:^ 

oT^KlL. y:yi5' y >-^^^®4 2 2^(CM^ (>/:y^5^ 

y>^) ^tx-5o mm4 2 2^^y^ V i^i^m^t^^ 

;jey v-y =i>J9^4 2 3(ij^^tc^^ttS — -y^/i^^iS;^^ 

1X1 0 ^^atonis/cm^^Tt-{g:i^$;h.5o 
[0 15 9] ^fc. #r?l¥l 0-24 7 7 3 5 
IEffi$ttfcS^(i. 4#r^¥^8-7 8 3 2 9-^^^(C|E^ 

^mm-r^fzisbi^m^^fz-^^i^tr^co^^ y :^^:?inffico 

[0160] J: 9 f£mmxfj:h^mmm^m\^^x 

m'^i^\2--4(D\^^irti<ommmt<Dm^'^^'^i^ 
-^mxhho 

[0161] mmm ? ] ^^mmmxi-^^. hjs^j 1 1-^ 
L^tzVy^ V m4 (c) ) T^^i^fc^^bv- y 
=i>m3 2 3<ojfmi:m^. mmmi tnm^j:h^j^^x 
noM^c^y^^xm s ictf-To 

lo 1 6 2] ^-rmmmi(ox,mi^'i^oxm3 (b) <r> 

i:m^Xn\^\ ^(D^. l-l Onm ($?*L<t^2'-5 
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mx'^-hMm {^>^/^<D^^) (Dm\L^p5<:t\^^b 

[0 16 3] ^LT. miti^V =^l^ms 0 1 ±iZT^Jl^ 

>>/|Cj: ^9•t^-r K^7;*-— /U8 0 2. 8 0 3 ^Ji^fiSc-T^c 
(HIS (A) ) 

[01641 /jrio, 1h-r K^;r— /»-8 0 2.8 0 3 COlU 
^(i^iS^J 2 ^ fcti^iS^J 3 O J: 9 i: -r 5 r i: ^ 

(oi6 5]?k(;i. 1^18 (A) (D^mx- V xomMJim 

[0166] m2 8 0 4, 8 0 5 Lfc 

Uv?;^ h-^;^^ 8 0 6, 8 0 7^?F^^£L, K^-f^ 
5/^:/^T'y- ^^- 
J: h^fe^ms O 8. 8 0 9^?J^^i-So (El 8 

(B) ) 

[0 1 6 7] iSJ^tC, ms (B) 60t»t^r'?lt/I^ >(7?^^D 
xm€rfTV>. m3^^i^li^8 1 0$rJf^^i-5o L 
X, Uv?;^ h-?'^^ 8 0 6. 8 0 7^^^Lfc^. t-v^ 
h-^y^^' 8 1 1 ^?F^j5JcLTi^^ K'^>^— /i^S 0 3^1^ 

o^zmti^v ^^^ms 0 Komm^^^m^Lx. mmm 

4^^^^^^8 1 2i)mm.^tl^o 

[0168] /jr:}b\ m3:T^^^!^m^8 1 0^U^^4^^ 

\tmmmi xm.mi^tLmf^t'rti\t^\^\ io^. mmm 

[0 16 9] rpLT|g8 (C) C04^^;6q#ibnfc^, 

m^noo roi^^^x^^_^3^i^i^®*S8 1 3^ 
nm4Ti^mm^s i 4(ci±i x i o^'^^-i x i o^^at 

oms/cra^ {{-^^Wt-li 1X10 5X10 ^^atoms/c 

[0170] ];x±<DT.m<o^. i ^ [sainox^^ 

^(C:^oV^T^iPTFT^RIJ(C8 0 9X7jk^ti^Xbfj:mVt 
[0 1 7 1 1 ;z^^J£^?iJc0^it^U::/n2ir>.i: LTt^:*:!^ 
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^J2-6 ^ SilCim^^^-fr^- <t255-C^6o 

[0172] c^ss^^j 8 ) ^w^mx\%. -mm i \Z7V^ 

^>i/-r-5X^^^tf r i: ^^#SSt<ti-5c 
[0 1 7 3] ^-r^iS^Jl t^XmtCtJ^oTl^S (A) (7? 

X^^XtrV^. ^c^^/^^bv-y ^^v-jis 0 1 ^S:, i^-Y 
Ki?;^— /^8 0 2, 8 0 3 i: LT^ty^^^^L 

7C T9 0 1, 9 0 2T'^$tt5 J: ^J'ctJ^^CO^^bi^y =3> 

fl^ir-r-So (^9 (A) ) 
[0 1 7 4] iJJ5:(c, 1119 (A) co:|^^T*y ><7?^;!jpxm 

^^TV^, m2^Mi^«i^9 0 3. 9 0 4^m^-r^o 

{bv-y ^^vj^g 0 1 iO^J?:»^£:%ltL-C, ;tJDi$mEE^a^ 

[0 17 5] ^2^^^i^^«9 0 3,9 0 4 ^m^X^ti 
lb, Ui^^ 9 0 5 , 9 0 6 $:?f^J«L, K^-f^ 

^tf* —h^mmso 7 . 9 0 8^m^'r^o (m9 (b) ) 

lo 1 7 6] 1119 {B) <D:\^mxWXJ^]) XDmM 

Xm^^TV\ ^3^i^^^«9 0.9^^?i^fifei-^o 
T, Uv?;^ h-^;^^ 9 0 5, 9 0 6^I^^Lfc^, Uv? 
h-^^^ 9 1 O^m^LXi)-^ h'^:t—Ji-8 0 3^^ 

b^^Miti^v =^>'m9 0 KDmrn^^^us^i^x. mmm. 
30 [0 17 7] /^jo, m3^nmm^9 O 9^t;:m4^i^ 

^^^^9 1 1 IC^^ix^ y >'ig^^J}^n vSStw§iLT 
[0 17 8] r P Lrll9 (C) (D^mtmhtlfzh. 

u^noo ^com^mum^. m3^f^!mmm9 i 2r 

Xff^ 4 ^nm^^ 9 1 3 (Cfi 1 X 1 0 1x10 20at 
oms/cm^ ({-t^&^t-fi 1X10 ^^-^ 5X10 ^^atoms/c 

[0179] ^±<Diim<Dm. njfe^y i iri^^coxa^ 

<g*(CjoV^T(iPTFT{l!l(C9 O 2 X^ ^ n^?F^^^O^>fb 

v-y ^>mt 9 0 8x^^n^?^*^coy- hiteii^i^i:;^^ 

[0180] *^j6g^Jco^itSO::/n-fej^i: LTtj*^ 
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[0 18 1] mmm9] nig^jiT'tmia (e) ic^o 
[0182] mmm i com 3 (e) ^c^ov^T. 

^Ig3 0 s^^^xf^^-i/f^fitico^^^^Illi 0 (A) i;: 

Tjk-to :i<Di^m<D^^. 114 (A) -^4 (C) (OX^ 

*-c^^T9o ^to^. igi4 (A) tc^ufcxm (y><o 

0 OKeVtii5*i>t-I3:3£-f-^i£i^^v55fc^o 

[0 18 3] ^fc. [^^(Cli]4 (B) cO;J^a>'(7:>^^DX 

m^mtb (yo — soKeV) tcis:^-r^i£::^^^^^b6. 

ID 1 8 4] ^fz. Z<DXoi^\^X^^y^ y >^<Dfzisb 

<Dm^MT.m^x'^no tmi 0 (b) t^Tj^i-j: 
[0185] ^nmm<Dmmt \^tzm^. % 3 ^w^^ 

«i i^u:m4^^^®«i 2ii^±tcy- h;te^^3 

0 5T'St?nfct^^^/«C5o IP*., h^^i^3 0 5 

[0 18 6] %fz. ^-YWM(D%m^^mt x.xm-i 
bn-sn-ftv-y ='>i^i 3iiy— hife^j^s 0 5. i^^r 

[0 18 7] i^m:^m<n>mmtn^m2'-'%<D\^ 
^^(omwLhh^m^^mi^'^^'^^^tt-'^mx^^^ 

[0188] {.mMm 1 0 ] :^^jte*?*JT'tiN T F T{aij<0 

14/ilciE^6^{::^Mi^^!^;tJPi-^xm) T^ff^fiStL. PT 
FT{R!J^:^>'^— K— :7'xmT*JF^*•rS^-^{-ou^Tll 1 

[0 18 9] *^i£0yTMilKl3 (E) X^L^io^^XX^'J:^ h 
-7^^^ 3 1 eojf^fi^irl^NFtClU'v^^ h-^^tJ^ 2 1 ^?i^J5K 
-f-So -tUT. Uv?^ h-^::^^ 3 1 6. 2 1^-^^i5'i: 40 
LXy- h^i^]^3 0 5^^s/^^-^L. y-h^^l^ 
2 2. 2 3 ^?^)«-r5o m 11 (A) ) 

[0 19 0] rcO^J^^O^^, 114 (A) -114 (C) 
OXa^T'^^TPo ^co^. 114 (A) (C^UfcX^ 

(y vto^fejUDx^) \%-<T Y—-^-xMX'^^(Dx%mm 

1 ^[^— ^^T*av>. L;ei^L/cC;55b. 114 (B) <Dif>^n 

(7 0'-'9 0KeV) tC^^-T ^i^:^^^^^^ 
[0191] ^fc. ;icDJ: ^t-Lry-;/^ y >^(Ofzi^ 

<Dm^^:Lmt.x^^i7o tmw (B) (c^-r<t 9?:^^ 5^ 
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[0 1 9 21 ;2^^SS^Jco1t3^i: Lfc*i-g^. ^3^^i^^ 
*S2 4{i<>^- h^^J^2 2;6S1S^ "b-f (^^.tci:i^'>y 

'i^mm^2 5ti^±i^y- h^^j^2 sx^t^intim^ 

[0 19 3] ^fc. V^m<Oi^m^U^t UT^tt 

ibiX'5^{b'>y ='>')^2 6(iy- h^^J^2 2, ^3^ 

[0 19 4] /^ib\ :$:||^S^?^Jco^^H^^fe^?iI2-'6^0V^ 
[0 19 5] inmm \ 1 ] ^ife^Jl 0-Ct:iNTFT<O 

^zT^¥^^W$.t^^r v—y^:r.m^^oxm^f^^ri. p 
T F T co^ 4 ^/i — K— >^X^lc J: o T JF^ 
J5!g$ixTU>^« :^^i£^jT-ti^OaS!(C. NTFT£0||3 
K— >^X^tci:orff^^L, PTF 
Tco||4:^^i^^^^^-<r K— :7'xmtCctoTff^J5Sc-r^ 

[0196] ^m:mm^^m'rhm^. mo (a) co 

4^ST'2lH]gcoy > K->^xe^^tTofcm. 0rfc(CNT 
FT^^^(CS5 h-^^^^^*t. PTFTCO;^ 

[0197] ^^-r-6r i:T'NTFT(Of§f^^co;9'^5y 

^oxmjiH:^^] 1 \z.n7L\t^\^^(oxmm\-tm^-r^o 

fztzL. ^3:^^i^^«^ff^fifei-^y :^K-:7^X^fc(t 
tix^^yu— K— y^^?:^'5cor*;tJDiS®JBE^9 OKeVMSt-^ 

[0198] 3^^*E^J<75#|^(i^i£^J 2 - 6 cov> 

[0 19 9] mi&mi 2] Htfe^sjl TMi CMOS (Hiss 

tS£B^t-(iIl 1 5 ^^ffiv>-5o ^<f*5. His (A) ^>t:i 
ib^^/^TA-A' -e^^Lfc:^®^i^ll:65l^ 1 5 (B) . 

^<D^m^^7:)^mi 6 (c) tcffi^-rso ^:^c. ms 
(B) itZTjk't-mmT FTitm—mj^<DNTFri}mmc 

[0 2 0 0] inr. mmm i oxi^ictieo-r . i 5 

0 0±tcTttej^l 5 0 1. ^^^>'i'JI^fiSc^«l 5 0 2. 

m 1 ^wmm^SL 1 5 0 3. m2 ^^^m^ 1504. m 

3^3^4^0«l 5 0 5. 1 5 0 6. hlfei^]^ 1 5 0 
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7, MBiHl 5 0 9. K^:^-— 5 0 8.^ 

iti^ y =1 i^m 15 10. mi i^Mm 1511. y — ^is 
1115 12. yu^ i^^mi s 1 s^mj&'t^o 

[0 2 0 1 1 ^ tr. ^Mm±^^^<y^>^-i^B>^t 

LXmiti^l) :=^>m 15 14. ^2^^J^1 5 1 5 i: ^ 

m^L. I TO (mit^ :^i^c^^tm<t:^^<Dit^ 

m) . Sn02. m\:M^tm\L^ ^y'-y'O J>^o:>{)L^m^' 

<r>mmMnMt'-hfi:^nm'^^ \ 5 1 s^j^^-rso % 

7t. 15 17 ^U^^^T-^^e ^fi' 

[0 2 0 2] ^fi^fi. ^fiiS^ 1 5 2 2 

^^tb. TV K-:^^^^^ =f>^^ (Kt4^2gf^axi;ii 

X a 0 5x10 ^^atoras/cm3(D^g-C?J<u >;5^^^D 
$;}x/tif^2ti^^) 1 5 1 9 t^^5&i^^«l 5 2 0 (^1 
^^i^^^l 5 0 3 ^IHiiSoy >-^-^ti^) ^T*/cf^T 
^mH^T'. lfe^J9^152 1 f^^^l 5 0 7 ^ 

1 5 2 2(i. iJ^TFTt^y— hia^l 5 0 9 t [^i^tC 

[0 2 0 3] ^ySi. te^J^l 5 2 Ul. [ij^TFT<oy i^^? 
- hte^^l 5 0 7 (^*^i|S|-X'^^fe^tl6o -^Tt. 

T> T'i/y 1 5 1 9(i. U^TFTCO^-y^ 

/\-m^mi& 1 5 0 2 ^1^ c^^x-m^ ^ ix e o 
[0 2 0 4] r(7)<j: 9 (-LT. m—^w^mmrFT 
t. mm^t. CMOS ]B}^t^mm^i'fmL. mmit 

[0 20 5] m^i^s mmm,m<ott^t i.x^m^(om 

^i^m-r^ztib^^'^^x'^^o 
[0 2 0 6] ^fz. :^mmmxi'X. mm-^ h v :^\B\m 
(Dmmr F Toy— hmm^yy^i-^— hm^^t Lxv^ 

[0 2 0 7] :*:|IJS^Ji^^fiS;*i^jte^i 1 - 1 1 

[0 2 0 8] [|li£^?*J 1 3 3 ^^Hffi^JTMi. 1 2 

f^mm^i e 0 if,zigm^tix\^^^^m.^^m (112^ 
0 4r'ff$fi!c$nTi^^o 

[0 2 0 9] ^fc. Zfyyi^-^^^ 1 6 0 5^TFTJf^ 5^ 
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^iRiJStStilHStt-So ?'<^*5. ^SiaSIl 6 0 4l^lJ^TF 
T. I^-StSiCiU^TFTi:. ^&^t. CMOSIeIK 

[0210] mmm i 4 ] :^mmmx\t. mmm 1 

2. 1 3 i:li^?:f6^1:^^^?F^^Lfc«?iJ$rIill 7(;i^ 

T. m2^^i^i 7 0 2 i:. m^^^^-t ^mm^um^ 

^<D±i,zm3mmmi 7 0 4^m^i^. ito. sno 
2^c^sp>^^ii:]^^^e>nf ^M^m^ 1 7 0 5 ^m^-r 

[0211] yi^^'^P^i:^ 1 7 0 3*iIl)^TF 

T^35^Si/\ Ku-r viEHl 7 0 1 i:^Sms$r?f^ 

j5KLTV^-5o wCO^. ^S:^tD^^i*:tim2|fe^i^l 7 

0 2T-fe^o ^^c. m2mm^mmi 7 0 2<D-'U^^ 
y 7 o 6^^M^-fr. m<t->v ^i^mi 7 o e 

[0 2 12] ^coj:^t:iUr. 1^— ^«{::ili^T F T 

^. ^fi^^. CMOS ESS ir^p^tcf^su. mmit 

mmt(Dm^^i^'^h'^mx^ho 
[0213] mmm i 5 ] ^mmmi^oy^^xm 1 s ^ 
m\r^xmm^ho ^^^mmxit.. mmTFr<D^-r^/^ 
mf^mm(OT:^izmmmi s 0 1 ^^^lt. y^yi:^^— 

h^^l 8 0 2. 1 8 0 3 ^JF^J*i-^o ^cC*5. r r-CV^ 

m^^mi'hB^xmii>'fhtifzmmxh^. m^m 

[0 2 1 4] ^^^y h®Sl 8 0 2. 1 8 0 3t:i* 

m.i±»nxhtii^mm^j:<m\^^h :Lt:d^x^h:^K 
^mxnmi^7tm<Dy^yi^ u i^^tmxs 5 o-e 5 o 

[0 2 15] ^/t. ^^^1 8 0 \{t.^<y^^— h^ffi 

'>y =i>j^^^ffl\/^-2>;05. ^fetd^^^bv'y ^ivi^^^fbv^ 
^^m^my^-^hz-tt^x^h. tztzL. ^<D±{cTr 
Tii>-i^m^tihfzi^. x^ hfz(,^^m^^mm.x^ hx 

[0 2 16] :$:mmmxi:iiy<y 1^ hm^l 8 0 2. 
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18 0 SdSJE^^^Di-^r <t(Cj:oT^^^-^i-JfJ^«i 

[0217] /.fib\ :$immm(omm'immm i-i 4<d 
[0218] im-^m 1 6 ) :^m^mx*i'X^Mmm^m 

[0219] Hffi^J 1 T'tiCMO SSSS^^JtC^ o-CIfe 

[0 2 2 0] ?:e*D\ mmTFT\tmmmi(OT.m{zv^o 20 

i^i:-rixt^SV\ :^^il^?^^^NTFT01^itt:l^!#^|S[^5fc 
19. m<£:®^TFTtCiiffi-rs:ii:l:i^^t^S*ST*^ 
^ -5 :rc fi^f 60 
[0 2 2 1 ] 1^ — S«-b(C K^-r^^— iHlSS^t/®^-^ h 

-r^m^) ^mmx^fzmmt'r^^txm^^mTr^mm^ 
[0222] ^-f. M^mmti§^\^fmt^mPLtiM\^m 

[0 2 2 3] 3^.^*5, 1 2 fC:j6V^T 3 1 40 

f^S=K. 3 6(tFPC (>^uar'>>^/U:ry M^— ^ri/ 
h) . 3 7 (tD/A=^>^^-^?''^v«iElHlSS/<C^'c?5{t-^ 

[0 2 2 4] ^ (b(-s :Jf:^iS^JXM;j:f^fB^^^m^9f*J(- 
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[0 2 2 5] ^fc. ^'mmm(om.^it^mm\tmmm\ 

C^iS0*Jl 7 3 :*:^^0>^<7?TFT«3gli^iB^?iJl 6 ic^ 

AS I C>^nir'>i^^cD-^^i5^n:;^nir^^1^tCiifflUr 
(m^^iS. PHS, ^^<-</U=3>t^^-i5') 

lEl ( c ;b b r a V \ 

[0 2 2 6] ^h\Z^ '^^(DMOSFFT ±.{zmf^^mi 

m^m^y.. ^<D±.\z:^m^m^m\^^x^mwm^^Vf 
tix\^^^x<D^m^^mw\zmmir^z bt^-^mxp^ 

-60 IP*?. S I MO X. Smart-Cut (SOITEC^t 
(D^mmW.) . ELTRAN / ^-tSfeS^^tt^T)^^ 

/ct^'oso ii^i^ {w^^B^MP^nm^my^-^tzT 
[0 2 2 7] ^'mmm<D^m^^\^m^%mm i - 

^ir^:ztt^x^^o 

(0 2 2 81 {'mmmis'] i?^m^^n^'mm\^xw^^^ 
w^n mMm\7) \zmm'rh:Ltt^x%^o in-b. 

[0 2 2 9] ^<Dmf^^m^m(on'^m.mt u-c(i. t- 

^ — li^S^^M (DVD>^i-"Yir— , CD:ru>r 

tv5o ^ixb^O— «?y$rIS 1 3. 1^2 Z^X.Xfm2 A\Z7r^ 
-To 

[ 0 2 3 0 ] ^ 1 3 (A) (i^SmiS-Cfe »9 . 2 0 

0 1 . "^^^ti"^ 2 0 0 2. ^^A:^SB 2 0 0 3. 
S2 004. ^{^^-r .v^2 0 0 5. r>'7"^2 0 0 6 

xm^^^^o :^m^m(o^m^^^\-t'&'^\^tiU2o 
0 2. ^^A;^as2 0 0 3y.\t.^<D^(Dm^Mm^^ 

(C. :2f;^^^(^m^*^^^mti^^^FP2 0 0 4 

[0 2 3 1 ] Hi 3 (B) tit:'7^7h;^>^-r-fe<9. 
2 10 1. 2 10 2. A;^$C 2103. 
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1 04. 1 05. §^^2 1 0 

0 2(;i. :$:^^e>^<75^^i^lHlS§ll^^A:^lF!S2 l 0 33i 
[02321 (C) ti^/-<-r/U=i>'t';r — 

2 2 0 2. S^^2 2 0 3. txf'2 2 0 4. ^ 

.i^a5 2 2 0 sT'^^^ix-So ^m^m<r>n.^%'^mm't 

^^lFP2 2 0 5tC. 2^^^0^CO^^^^lHl£§(i^cotec7D{t 

[0 2 3 3] in 13 {J>) 
i^<9. 2^{^2 3 0 1 . ^;^aS2 3 0 2. T — ^If!i230 
ST'^^^^n^o *^^e>^(Om^7t:^^Sli^^^2 3 

[0 2 3 4 J 1112 3 (A) y-:^/L'='>h:'zL — i$^T* 

^ y) , 7^^^ 2 4 0 1 . B^^A;^^ 2 4 0 2. 2 4 

0 3. K2 4 0 4TlffiK$tb5o ^li^P>^cDm 

ft3t^^m*i^^^2 3 0 2(C. 

ti^^A;^l35 2 4 O 2Xfi^^^^l^C7)M-^f^J^^[HlSSfcffiV^ 

[0 2 3 5111123 (B) \t7'^\:^^—j^m(Dmm,wm 

T'^bD. I5^i^^^2 4 0 8. CPU K^^m.'^^Wm 
m 2 4 1 2^755|a:^^tb/c;$:f*:2 4 0 5. nvhtn- 
^ 2 4 0 9. 2 4 0 7. 2 4 0 5 icm^i^ 

^Hfc^^^m2 4 0 6T^^^H^o 
Tfe^^MJi^^^ 2406. 2407 d. i^m^^n(0^ 
2^i^[H]S§iiCPU 2 4 0 2yL.\'t^(n^(D\%^^Ym^^\'^ 

(0 2 3 61 ^^^FiS2 4 0 7 h^W2. 4 0 5tC^i;^52;^ 30 
nfc^^^2 4 0 6 ifi. [^CtS^^^^Lr4>i:t/^ 

2 4 0 8 (Dtf ^^^^ Lfc . ^§§c^ii[)i^*^^^^^ 

^i:-r^w tt>T'#^e ^/c. :$:^*:2 4 O 5 <t hn 
— ^ 2 4 0 9 i:^^l3J 2 4 0 7 ffi2tc{t-^^^B 
-rsfci^tc^^iifti: LT>b<J:v^L. ir >i?-^FlS 2 4 1 
0. 2 4 1 1 ^^(tX^ilii{t^^l*3tilft<^: LTtjJ: , 

[0 2 3 71 1112 3 (C) fi^^Ui/^i^^lEiiLfclE^ ^i? 

19 , 4 13. ^^§5 2 4 14. ^ e— ;^7gP2 4 1 

5. fS^^fr2 4 16. ^f^;^>f s/^2 4 1 7r'^^^ 

n-So r(7:»3^®f:if5^^^^i: LTDVD (D i g 

ital Versatile Disc), CDi^^ 

4 1 4tc. if.mwn(D^mw^^\-t^<Dm.(om^wm^ 

[0 2 3 8 1 ^23 (D) ti-r>^i?^>'»-;^^^r*fc(9. ^ 50 
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{^2418. ^TT-^ 2419. 2 4 2 0. S^^;^ 

-r^y^2 4 2 1. S:^^ (IlI^Ln^V^) T^^^n^o 
2^M^PJ0^^7fe^3^®li^^^2 4 1 9tC. 

[0 2 3 911112 4 (A) Ii:7r3^/ h^^n v^zn^ ^ — 

-cfo^. 7fe^^>i^>'^'&tpSM§e^e2 6 0 1 . 

->'2 6 0 2-e^^iSc^tt^o 

s«s^g2 6 0 1 (D^mz.wLm.-^n. ^m^m(o^m^^ 

[0 24 0] 11124 (B) \%^)Tm.'^x:^i^:^^ ^ — X^ 
*?. Mf^2 7 0 1. ^M^M2 702. ^7-270 

3. oAxm^^r\.-ho -^wPi^^^^m 

®2 7 0 2c7)l^^(C^B$ix. :*:M^0^<7?^2^<*:lH]SSfi 

[0 24 1 1 /ct*5. 1112 4 (C) (i. 112 4 (A) ^fc 
ti[ll2 4 (B) l3(;i*5(:r5JSt^^®2 6 0 1 . 2 7 0 2 
cO^igCO— 0iJ^^LfcIllT*fc5o S:tt^M2 6 0 1 . 2 

7 0 2(i. 7tai^#^2 8 0 1. 2 8 0 2. 2 8 
0 5 — 2 8 0 7. ^^-r^D-r .y^^^— 2 8 0 3. 2 8 
0 4. 7fc^l^>X2 8 0 8. 2 8 0 9. 

8 1 0 7" y 2 8 11. t^t^5t^m 2 8 12 T'^fife 
^tL5o 2 8 1 2 Sttuv-X^^^x-fc* 
^^T'^fiSc^n-So :^lli£^J(i?K^B«^^(l2 8 1 0>£r 

m^^T'feoT^ctV\ :^fc. ^2 4 (C) ^\z,-^ 

[0 2 4 21 il2 4 (D) li. 1112 4 (C) ^\Z. 

^Stt-ST^^I^Tfe^^ 2 8 0 1 col^itO—' 0?tj^^ L:^c{l-Cfc 
-5o :J^^:^^JT*fi. %mit^^2 8 0 1 tl. 7t^l^2 8 1 
3. 2 8 14. ^^-Zf'J X-6.2 815. =n y 
X2816. 2820. U VXT U-f 2 8 1 7 . 2 8 1 
8 . Uit^^m^ 2 8 19 -C^fife^n^o 1^ 2 4 

(D) \^fr^\^f:L%m%^m^^m^2^m\^^tit^. %m 

[0 2 4 31 ^Jic^^(c. :i^m^m<Dmmwm\t^i^x 
fe-5o ^^c. ifnmm(om.'=f-m.^\t,'mmm\'--i 70^ 

[0 2 4 41 mmm 1 9 ] 2^^$£^jT'(i^ifS^j 1 1 k-t 

^/<f-6#l^cOCMOStHlSgcOf^i!ixm(^oi>Tlll2 1 ^ 
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[0 2 4 51 *-f, mmmi<DT.mi:iVtoxm3 (d) 

C^Xm^TtTPo ^JS^J 1 T*ii?£^4^ 3 0 3 . 3 

0 4 mmm^^^mw- ? - 1 3 o e s 2 -^<ii^t:iiE® ^ 

1 0 2 4 6 I :*:|lig«?fjT-|;i. 5 0 nmJ?:OT^/^y^ r ^ 

-^U~1f-5t^BS|tUT^s^a^b-r5o XeCl^ 
£ti^:=S/:^i:-r6^^>--^l— if— *^Nd :YAGU— tf 
-c^m3ii5I^^^^/c(i®4i^Ii^^^^V>rt>^V\ 

[0 2 4 7J fj:^. :^^mmxi'^wmm^T^/uyr:^ 

Wk. ^J^Lfc^y '>y =i^K(cu-if-T^-/u^fTo 
[0 24 8] ^fc, \^'-^—T=^'-i\^<r:>\\t>'0\^yT — 

^;^r^— /u^^f or ti^t^ HP*?. eoo'C^^tT^m 
[0 2 4 9] rcoj: pi;i;z^||^g^jr'lir^yu>^T^>^y 

^^ttfc^y '>y ='>]^^;Hv^r^^4^3 0 3. 3 04 
mz (D) c^i^^^^^o 

[0 2 5 0] ^fed. 112 1 (A) (w^-r<t 5>tC, NTF 
T<7?— ^^Sp l^i^^ h-e;x^401^ PTFT(7)^lFi5 
l-v^^ h-^^i!^ 4 0 2 ^?T^^-t-5o ^LT. ^CO 
^^TUS (A) tC^^ix^y- h^^)^3 0 5^ 

i9;f,pXLT^— h^^]^4 0 3 >^JF^^ 

[0 2 5 1 1 Z.(On^ h^^M4 0 Zt^^>( Y^ir 

— yU3 1 2 J: ^^{afJtc^^mLTi/^^^^^cO:^^ (y— 
V^mmA 0 3 2 :f^3^i^®^ 3 1 4 LTV^^^P 

[0 2 5 21 IE!2 1 (A) <D:^mim^btlfzh. 3 IhI g 

t^y > K-:/xm^fT9o ^-iHiti^fflLfc^iti^t^y 
^^;!lD-r6r i:(c:/^^3ti6. ;!JDitmJE^i OKeViriSi^) 

4 0 4(^(iy >;65 5 X 1 O^Oatoras/cm^CO^^Sr^^n 

-5<j; 9(c K-xs^i^ts-r'5o wc^^^oyv^is^ (n 
+) xm-r^tiz-r^o (1112 1 (B) ) 

[0 2 5 3] Z(DJimXitUi>:^ h-^^^40 1(;i<fco 
cmillc^i-^2^*[fi^^«l 0 4;dS|ij3£r^„ ^ 
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fciB]^ic. m 1 i;i^-r^ 3 ^jpti^^^ 105 Tj^iu^-^ 

10 2 5 4] r<7?||2^i^^«i«3 1 4(i2ndLDD^ 
^^LT^IgL. ^3^#E&^^«t4 0 4l*y-^«i«X 

[ 0 2 5 5 1 «S;:(C, h-^;^^ 4 0 1 . 4 0 2$rK^ 

^U. ^fctCNTFTt^aS^a^ Ui^;^ h-^^^ 4 0 6 

^nm-r^o ^tLx. ^-r ptft(oi^^ k^J';*--/w3 

IS^I^^L. ^ ^icy— hSfeg:i^3 0 5i£: K^><:3i5. 
f">>/LXy— MEill3 0 7 i:|B3?g4^<?5y— h^igfe]^4 

0 7^mf&i-^o m2 1 (c) ) 

to 2 5 6 ] 112 1 (C) <D:iikmf)^^htlfzb. 7i^u> 

li:Jffi^ 1 OKeVi: M^^tltim4:^^i^mi$.4 O S 
\Z3X1 0 ^Oatoras/cra^COitSX'JJ^ u >t^^^itl^^ b 
tc K-Xfi^PiS-r-So ro^O/j^n^i©^^ (p + 
+ ) -e^-f-wirtC^So (112 1 (D) ) 

[0 2 5 7 ] rcO^, /Kd h5Bll3 0 70I^{RIJ 

(C[Hl(9iZi/^T*^JtlD$nyhfci6. ^-V-=^>'i-JF^^^«3 1 1 
20 hiSas 0 7 C0F^{iJtc?f^fi!c^nSc rcox 

^TMiPT FTmIJIw?^^J5Jc:^i^TV^/cml ^*6i^^«3 0 
9^t/||2^^^^*S3 1 5^7Kn>T*^^$-frrPM 

[0 2 5 8] r ^-r^r ^-CH 1 (C^-r^4^i^i^^« 

1 1 O^^SM^-r-So m4^^i^^«4 O 8il>/— hiBiSI 
3 0 7^lr^^i^ <^ LT^:^t:igeM'&6«]t;i?i^j5K$n. V 

t:iPTFT(C^LTLDDm^t>:^:7ir h0^t>?f^fiK 
LT^.^/c^V^;5^ P T F T t> ^ t> i:^s^i4;65ii5i,Nox*P>g 

[0 2 5 9] c ^ LrftJit^&^tc:fi!ll2 1 (D) tw^-ri 

NTFT(7)f§i4^{C(i^^^^yujf^^^^. ^1^ 

tts PTFT(^fS&ti^t-tt^-Y^^>'^ff^£iK®«Sr/^4^ 

lO 2 6 0] -=E:(7>i: e>t-LriEI2 1 (D) <;54^^;55#ib 
^tfcf.. mi^^M4 0 9^:1 jum<OJi:^iC?f^fiSt-r^o 
mi^^i^4 0 9 ^ LTti^lkv-y =3:/]^. mitiyv=^ 

mitmiti^ V =^ >m (s i oxNyT*^^;h.^ite 
[0 2 6 1 ] mi ^^^4 0 s^mi^vtzb. ^mun 

Xfj:^y — ^M^4 I 0^ 4 1 IRX/Y^y-^ >^m4 1 

2%:mm.'t^o ^mmmx\^^^>^^^tsT/\^^=^^j^ 

50 [0 2 6 2] ^/c. m\^Wm4 O 9 tX^XBCB (-< 
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[0 2 6 3] r ^ LXy-^i£«l3^t5 KU-<>ia|^>lr?i^ 

mm4 I 4t i.xitmmmi^mm4 o 9tmm(o^n 

lO 2 6 4] ^±(DX0^j:JLU^mX^ m2 I {E){Z 

±-r-5o ^tz. :^mmm<oj:o^j^m7^t-r:bt. ntf 

t 0 2 6 5 1 2 . 3. 9-1 5 OV^-fn 

[0 2 6 6] mmm2 o:\ :^mmmxit. :^mmm%: 

ffiV^TEL bn/P^:^. ty-t>>^) 

[0 2 6 7] [^2 5 (A) ti;$:^^0J^^l^/cE 
i^^McOiffiH-C-fo-So HI 2 5 (A) tC:Jol>r. 40 10 
liS^. 4 0 11 (i®^^. 4 0 1 2(:iy-^miMib[Hl 

ss. 4 0 1 3tiy- h{Rij^it)iHis§T'^«9. ^n^^n^o^ 

i*)[H]SSliiEj§S 4014 — 4016 ^mx F P C 4 0 1 7 
[0 2 6 8] :i<Dt^<P^^J:< ti,mmU. $f ^ L < 
i^>i^^th^^0) 40l8^5S:tt^o ^<f*5> li^- 

>j^**4 0 1 s itm^M^mt^^ X 0 ^^un^^n-o^"^ ^ 
m^tia:f^:^^iyi^^^m\^'xh^^^\^. m^f^mt 
^fl^^fflv^Tt»av\ i^—v>i^$t4oist{.xm^ 

g^^^J4 0 1 9tCj:oTStS4 0 1 Olcg^^-ti:. 

mm4 0 I 0 t<Dmiz^^m^m^m^f^-r^o ^(ot^. 

[0 2 6 9] ^ ^d. V >^^4 O 1 8 tm^4 0 

1 0 t<om(D^W.4 o 2 o\zn^^\^^^ (T/U=r>. 

--y^'A. mm^) ^mm%:%m^xiits\.^fz^ ^ mt^< 
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[0 2 7 0] ^fc. 1^2 5 (B) (i^^HJg^^JOE 
yN'^wK7>^^^itT*fe'9 . SS4 0 10. Tife^4 0 2 
1 t^±tciEStj[HlSSfflTFT ({BU. r rr^t^iNTFTi: 
P T F T ^im^-^^^-^^cCMO S [El^^rlil^ LTV> 
5o ) 4 0 2 2^U^lil^^F15ffiTFT4 0 2 3 ({BL. w 

r T'liE L m'^^(r>m.^^um'r^T f t fcittiEi^ ur 

l^5o ) ;55?!^^^ttrv^^o.i!iib[H]SSfflTFT4 0 2 2 
7^? i: LTii. 1^1 d^L^SiNTFT^O^PTFT^rffiV^ih. 

^fc. M^asffiTFT 4 0 2 3tC(iiiI 1 tC^L 
fcNTF T^fctiPTFT$rfflV>iX(^Sl/\ 

[0 2 7 1 ] ^m^m^m^^^xmm^^mT V T 4 o 2 
2. mm^mT'FT 4 0 2 3t^%i^\^fziD. mmmnx* 

f^^mm^m^m C^S^bl^) 402 eoJitcM^^fflr 

FT4 0 2 3(o Ki^-r^^irm^s^i^iSJ^-rsiiTfet^^^ 
mj^r*/cC-5iii^^^i (1^^) 4 0 2 7>^jf$j5K-r^>o 

m^^4 0 2 7 i: LTIi. T/i^^ ^=^^7^^^, ^-^^^ ^ 

20 r-X^^o ^UT. M^^^4 0 2 7^JF$fiKLfc^. 
^1^4 0 2 8^Ji^^L. 11^^114 O 2 7±(C§^n^fl5^ 

[0 2 7 2 ] E 4 0 2 9 ^mj^-T^o E 

4 0 2 9 tt<i5r^(7)E L*tJ^ (jETLj^A^. IE?L$iif^^. 

fim^^t'r^^-n{^^<D^m^m\^^tii'£Bi\^\ ^tz. e 
humzn^^^^^.untm^'T-^ i^^V'^'-M) 

:Lh-is^-^^X^^o 

[ 0 2 7 3 ] :*:^J£^J-eii. v-^ K— ^ffl VnTSSI 

"y—^^ii^^^tf^^o ^<omzh^ fe^^^ (CC 
M) tti^ — y ^ )\^^ — -^^^'^ir>'^fz')5^. 

[0 2 7 4] ELji4 0 2 9^?f^^Lfc^. 
^14 0 3 0^?f$^i-6o »^4 0 30 tEL^4 O 2 9 

M^LVv t^^oT. S^'^'-CE L^4 O 2 9 i:^®4 O 
3 0 ^mM^m-t^t^. E 4 0 2 9 

T'^JSKL. :^^^»;feL/.ci.^T*^1?i4 O 3 O^Ji^jBS-r^i: 
50 tx±M(OXof^^m^'^^t'^^o 
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[0 2 7 5 ] /^ib\ ^mmMX'{'±m^4 O S O t LX. 
0(14 0 3 1 r'^^tt6M^t;i^oV^Tga^4 0 1 6 ICS 

igE^tt^o iail4 0 1 6(i^^l4 O 3 o\zm^<o^Ji.^ 

0 3 2 ^^M^r F P C 4 0 1 7 iZ^m^tlho 
[0276] 40 3 1 tC^$nfc®^tCioV>r^1^4 0 

3 0 tmmA 0 1 e t^m,n,&^i^mm-t^tiis^iz. mm jo 
mmm4 o 2 6^o^^^b^4 0 2 8ic=i>'>$^^ 
^^^f^^-r-Si^^^^i^^eo rti.??(i^re^$feji^^4 0 2 

^^8^15^4 0 2 8(7? :3i:y^^i/^ ( E L ® J^^iJcBUiT^r?^ P 

2 8^^:x^^^-r^^i-. mm^mm4 0 2 Q-^x— 
2 6 ^ffi^M4 0 2 st^m\:.mmwPtx^t\.\^. :=i>^ 

^ Yii^-'J\^(Dm'^^A^^Jih(Dt^^Z.tii^X^^o 
[0 2 7 7 ] i^fz^ idl|4 0 1 6tlV— y >^Pi4 0 1 i**? 
8 ^S=K4 0 1 Qh(OWi^mm (mLg^^j4 O l 9T* 
S^d^ttrv^-So ) ^iioT FPC4 0 1 7icm^^t-S 

^^ttSo U-^. r rT'tiia«l4 0 1 6^wOl^TI^p>^L 

/c;!)^ ft!l(^SEIl4 0 1 4. 4 O 1 5 t>[Ri1^(C:UTv^— y 
>i/$t4 0 1 8(?^T^iioTFPC4 0 1 1 \Z.mMM^Z. 

[0 2 7 8 ] )^±(D X 0 fmi^Xtj: ^ E L «^3^MtC^o 

^h\znmfmmmm^m2Q\z.^ ±.mmm^m2 7 

(A) tC. lHlSgIll^I12 7 (B) (C^-r, 112 6. 1112 30 
7 (A) ^1/^1^2 7 (B) X\'t^m<on^^^^^^<^X 

[0 2 7 9] ^2 6^C*^V^^:. 10 1 

iL/c;^-r ty^:^i^^TFT4 1 O 2 n:^m^m<Dl>i T ¥ 

T^m\^^xm^^ti^. ^mmmx^-^y-if^^-^-Ymm 

f^ifs^ :^mmmx\-t^^ji^¥—Ym^^t\^x\^^^t^. 40 
>^jv^-Ymmx-hmf^fii^^\^. v')^/\-^—vmm 

t>fi\^\ ^tL. :^m^m<ovT¥T^m\^^xm^\^xh 

[0 2 8 0] m»ft^J^ffiTFT4 1 0 3 (i*^^ 

>^my¥T 4 1 0 20 KU-r >'i£jg|4 1 3 5(iiS«|4 

1 3 6{Cj:o-rll«^^JffllffiTFTO>/— h«1^4 1 3 7 

tcmm61)(csgg$n-rv^s. ^fc. 4i38T'^^n^ 

gS^ti. ^y^>'^^TFT4 1 0 20y— M|^4 5^7 
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13 9a, 4 13 9h^m.%.m\^mmrt^^- v^^x^ 

[0281] m«ffL^mfflTFT4 1 0 3 

m^^M<Dm^xh^^tit^'^\zmmti:M^^^^o w, 
i^com^xh^tzisb. ^<<Dm^^mti. m^x^^^t 

^ ^ tt -5 P.^ <75^it It ^ T -e 5 o 

[0 2 8 2] ^fc, :$:SifS0*|-Clim»fL^J»^TFT4 1 

FT^iS^ij(-o/^(-ffc-7 7u^>!?'— vmmt \^Xh^^\ 

[ 0 2 8 3 J ^fc. [112 7 (A) (c^-Ti: ffi»fn^J 
t^^TFT 4 10 3(75^— h^^4 13 7 i:/^6gElllt 

4 10 4X7y^^f\.^m^x. m.m.mmmTFT 4 103 

CO Ku^ >^iHi^4 1 4 0 ^^^^^:ft-LTS/^^o r<D 

4 1 0 4T':^^^^'5ffi«T*^t=3>-7^>'i^;6^?i^^$ 
n-So wC7)=i Vx>'i^4 1 0 4Jtm^^J^ffiTFT4 1 

0 3<D^— V{Zf)^t^^m.EE.^^^'t^tLib<D^>'fl^'^ 

tx^xmrn-r^o Ku>r >iHii4 1 4 oitm^#t 
imMm) 4 10 1 ci^^^tt. 

[0 2 8 4] :^-< y^>^^mm: 4 1 0 2^t/m^^J 
m^TFT 4 1 0 3£D±(C|t^l /^^>v--<— >^4 

1 4 i;55^lt^n, ^o±t:::|^J5i^^J^-C/cC^^m'fb^ 
4 1 4 2;;>5?F^^£^nSo ¥a^i:^4 1 4 2^ffiV^-CTF 

:Lt\z^-DX^%^^^m:L-rm^t^'hho vt^x. e 

[0285] ^fc. 4143 li^Mt^C0iSV>2^^^T*/cC 

T4 1 0 3oKix-r vtcmm&titcs^^tL^o 

4 14 3^ LTItT/P^^^^^A-g-^)^, m^^^-^fz^t. 

m^^m:f^H^^^fj:mnM-^fz\-±^f\.h<Dmmm:^m 

[0 2 8 6 ] ^fc. ffi^i^ (^j?^ U< (t:f^J3i) T'Jf^^^ 
nfc^'^V^ 4 14 4a. 4 14 4b(Cj: <9?F^^$nfc« 
(ilj^{cte^i--5) C7)^ic^^^4 1 4 4;d5fF$^^n 

(#) . G (i^) . B (W) <?:)^fe[cM/S;Lfc^7t:^^ 
it«9 5^ttTt.mi\ ^TtS^-rS^fi-^E Ltt-iSi: Lril 
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^tLxn^ n^]) y<'7y =^^^>^=^^> (ppv) 

y t*z^>'U:^yu^<y— (PVK) 

[0 2 8 7] PPV^.^mELUmt\.Xi-X^>^ 
.fj:m<Dh<Ot^^hf}>. m:k.i'£ ("H. Shenk, H. Becker, 0. Ge 
Isen, E. Kluge, W. Kreuder, and H. Spreitzer, " Polymers 
forLight Emitting Diodes" , Euro Display, Proceeding 
s. 1999, p. 33-37J 1 0- 9 2 5 7 6 -^^^tCfE 

[0 2 8 8] ^^m^j^m^:^m t lt fi. m^^^^^-r^ 

^/uy:^=^U>'^m\^^tll'^&^\ j^J¥ti3 0-- 1 5 0 n 
m (iGF* L< l:i 4 0^-1 0 0 nm) i:-mf^^V\ 

[0 2 8 9] mu. ^±comi'i^^mt\^xm\^^^:zt 

[0 2 9 0] ««J;t(^. ^^M0*JT'li^ y 

^fflv^Tt)^v\ %fz.. mMmxmm'^nm^i^Kmhx^x 

[0 2 9 1 ] if^mMmx\t^%m 4145 (d±a-c fed 
OT (:^y ^ytfiPAn i (jj^yr^y j^? 

V) -C?^.e-5iE?L?£AS4 1 4 e^lSitfc^Jllti^^^EL 
^irLTV^-So ^tr. iE7L2iA^4 1 4 6C0±(CiiS 
B^^miK-CTlf 5^1^4 1 4 7;6^^it^nSo '^'mMm(o 

m-^. ^%m^ 1 4 hx^^^Mz.%\x±Mm\z\P\t^-^ 
m%^x'tiinf\.\^-^^ihf^\^^. '^Wi^nm:b\^xnm\\L^ 

[0 2 9 2] ^@4 1 4 7 ^T'ff^sSc^nfcBt^.T-E 
^4 1 O 5;d5^^-reo fl.^. rrra>^EL^^4 1 

0 5 mm'mM (i^is) 4143. ^Tt^ 4145. 

iE7LaAg4 1 4 6 2^t/^®4 1 4 7 T?F^^$ixfc=i V 
T^Vi^-^fg-To HI 2 7 (A) (c^-Tct 9{;iM^m^4 1 
4 3illj^O®5^t-t5t^— ife-l"^^-*^^ iil^:^^*:;ei5EL 

[0 2 9 3] ^C^T% if.mM.^SXyt.. \ A1(D 

±tC^ibtC||2^<5/v'^— '>3 >i9^4 1 4 S^^ttrv^ 56> 
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-So ^2/'?^>v--<-v'3 >'^4 1 4 8 ^ Lrfi^<b3^^ 
[0 2 9 4] J: 9 (C^^^^^^^COE L^^i^Mltlil 

y TaAtc§^v^m»^^j^fflTFTi:^^-rSo t^^o-c. 
[0 2 9 5] u-io. i^n'^m<omm%. mMm2--\ 

3. 1 5^fcJ±i 9(7:>^^!St^ S*^^m^'&^^-frT^^£i- 
[0 2 9 6] C^Jg^J 2 1 ] ;*:|IJg^?iJ-Cti. ^Jg^J 2 0 
tC^Lfc^i^^^F(5t;l:^ba^r. EL^^^4 1 0 50^it^^ 

-So 1112 7 (A) COli5^<h^?:£5^JtE L^^CO 

[0 2 9 7] 1^12 8tc:ioV>T. WMMmWiT Y 1 A 3 0 

1 ^^:*:p^0>^opTFT^ffiv^r?^^^^nao l^^:/^ 

[0 2 9 8] :^^]^^?*JTMt . iil^m^^ (^*^) 4150 
[0 2 9 9] ^ LT. *fe^^T*>^e5/^>'i!' 4151a/ 

4 15 ib^^jF^^^tifc^. mmMmz^'oif-') 

io;Vy<-/—jvXf^^^%mA 1 5 2 ;5^?F^^ ^ tt^o -=5:0 

r-feh^— h) r*?:esm^aAg4 1 5 3. r^v^^-^^ 

J>.^^Xfl^'mW.A\^Atm^-^t^^o rcT):©^. ^ 
1^4 1 5 4;5^>'<^;/v'-<-v-3 brt^^t^-r^o r 

0 LTE L^^4 3 0 2;i5Jf^fi£$tLSo 

[0 3 0 0] ■^'mm.m<r>m'^^ 4 153 t*^^l 

^m-k. @^^j^»fflTFT4 3 0 ItiPTFTT'Jf^^-r 

[0 3 0 1 ] /cCib\ '^'m^m<omm%. •mw.m 2 - 1 
3. \ h'^f^{'t\ ^<Dm^t^mz.%^h^^ir>^x'mM-r 

[0 3 0 2] CHJi^J 2 2 ] :$:|IJ£^J-efi. {127 
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(B) {z^]^tz^^mtnm^j:^m^i^(DmmtLfzm'& 

(O^JtCOV^-CIil 2 9 t-:^i"o 3^llffi«^J(-i3V^T. 
5 0 0 1 it:^-^ y^>^mTFi: 5 0 0 2c^y — ^IB 
5 0 0 3(i:^-r U/^V-i/fflTFTS 0 0 2C0y— h 

mm. boo 4\-tn.m.ummT¥T. soos\t^i^y' 

5 0 0 6. 5 0 0 S\-tm.l^iWi^m. 5 0 0 7(iE 
[0 3 0 3] Ig|2 9 (A) ti. -ocoiij^PB^T'm»ft^*& 

m^oo Q^^mti.fzm^(r>mx*'h^o ep"^. -005 

[0 3 0 4] ^fc. HI 2 9 (B) mm^m^msoo 
8 ^y— MEjg|5 0 0 3 t^'^\zWL^'^fzm-^<omx'^ 
-5o 112 9 (B) x*\'tm.iikm^mbQost^— 
hifilS5 0 0 3 ir;55^/j:ib?'^»'^cl: 9tc^ttfc^it^^<eo 

ii-g^. boosts- vum 5 0 o 3 20 

[0 30 5] ^fc. Iil29 (C) li. 1129 (B) (Om 

m.tmm\znMWi&mb o os^^- hmms 003^ 

^^fi-^tt. ^"btc, -0£7:>iij^^m^i^^?^ll5 O 0 8 
^fc, H^L^I^I^S 0 O 8^y- MS^5 0 O 3COl/^-f 

[0 3 0 6] fj:-^. :^mmm<omm^. mmm2o±tL 
ti2 1 (om^t^mzu^^i^'tx'mm'r^z.tt^'^m 
x^^o ^ti. m^mi s<Dm^m^<Dm^m^tvx:^ 

[0 3 0 7] mMm2 3'} mmm2 o{Z7jkvtim2 7 
(A) . II12 7 (B) xnm.WimmmTFr4io3<D 

[0 3 0 8] m^m2 ocDm^^. mmmmmrFTA 1 

0 3 <b LTII2 6tc^-r<}:?>?lf:*^^^P.^^^NTFT$rffl 

mx\'^ZCDm±^1^^^^'^'f>-^-'^ 1 0 4c^{tt?<9 <t L 
[0 3 0 9] C£75^^^fiO^-r/<'>^>^(iJ:if£1^-Y 
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^ J: o r 5o 
[0 3 10] ^fc. lliE#>j2 2(C^U:^clEl2 9 (A) . 

(B) . (c) (Dmm^z.dt6\^xhmm:^^>'f>'tso 
0 5 ^^Bi§-r5 r t \-f^m.xhho 
[0311] fi^. ^mmm(Dm^\^. mmm 2 0 
2 1 <DmiSLt^mz.%K^^io^xm:mirh^tt^^m 

[0 3 12] C^te0*J2 4] :z^|liS0yoE L^;^3^©t:i 
oV>TliI3 0 (A) . (B) ^m^^^Xmnir^. 112 5 
— 112 9 if^i:#-^Ot>(^(iI^i:#^-^^^BLTl^^COT* 
tS^.P^*i^^ffl§-r5o ^/c. Iil3 0 (A) (i:$:^iS^J<DEL 
m7T^^^W<D±.^mX^^ ^ 113 0 (A) ^A-A* -c^ 

m\^fzW\mm^m3 0 (b) ci^-To 

[0 3 13] ^-r»J69SJ2 0 ^[^^(CE L^^^(D^114 
0 3 0^T'^?f^fi)c-r5o ^ LTE L^^O^ffi^SoT 
y^v'-<-i^3 >l^6 0 0 3 ^?l^J5£-r^c $e>(-. EL^ 
^^15 5 ct 9t-LT^iKtt6 0 0 4 ^^^(t^o 
*t6 0 0 4{i;t7/<— 0 0 0^mM'ir^ti}b(ommM 
t\^Xi,m.mt^o ^S«*t6 0 0 4 ^ LTIi. PVC 

^Jii. PVB y t'::^>'U>^f"^>'U) ^fctiEVA 

5tEJ^=^6 0 0 4CO(^|fI5tc$tj^^J^I^*tT:j3< ^r. p^®^ 

[0 3 14] ^fc. ;^/<-*t6 0 0 0 i: LTti. 

T/V^l-^^i^t^. ;^7">'U>^tg. FRP (Fibergla 
ss-Reinforced Plastics) PVF (tK y t:'^yu:7 n 

^-f K) :7>f/V^, -^-f 7 — >'V'i^. /if y 

2^^te^j-eii^3feS-e^ufc7ie;;55^@4 0 3 om 

[0 3 15] «ktc, ^iK$t6 0 0 4^m\^^x:^^<—ue 
0 0 o^mmx^fzm. ^mu6 0 0 4<Dmm im^m) 

0 0 1 iti^-jm mmmt \^xmm-t^) e 0 

0 2\,zX<>X^m^^^o yu^6 0 0 2 

i: LTii, ytmti±mmt:m\^^^<Dtm^i.^^t^. el 
m<DMmMr^n-^i-immt^mm^m\^^x 

v^-zu^e 0 0 2^tr*^^fc'tt7K5^•^^^^^i^L 
?:^t^^^J|sfT*^5'6r i:;ii^M^LV\ i^-yu*t6 0 0 
2o:>P^mz^mm^mnvxhoXh0:^\ 
[0316] ib\ :$:|lig^JC7?^itti^i£^J 2 1 tc^ L 

[0 3 17] [mmm2 5) :*:^ig^JOEL^^^igC 
01^X113 1 (A) . (B) ^m^^^xm^M-t^. 1112 5 
-^m2 9 i:f^i:#-i-<^t^i^(if^C#-^^*^LTU^-5(DT' 
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tami-t^^^i-^o :i/c. 113 1 (A) it:$:mm.m<oEh 
m7jk'^Wi<D±mmx*^^ . msi (A) ^A-A' x*w 
mi^timmm^ms I (b) tcTj^-r, 
[0318] :^mmmx*nmmm24 t(Dm^\^^^^r 

iicj^fiScLfcv--/^^- (micOi^-zi-W 7 0 0 0(Cct 
^^S^L. ^1 £0>^— /U*^ 7 O 0 0T'ia:^tt/cM«*^F*3 
{RiJiC^att? 0 0 2 ^^i^-r^o $btw. HlOi^-zW 
0 0 0O^{il^5:SU<7)i^— /u^ 2 >'U$^) 7 

0 0 1 T'S^o m2t^)v'— /l-^7 001fiFPC401 

[0319] /^ib\ :$:^5fe0iJ(7?ttitl*^Jfe«?»J 2 1 t:^:^ L 

to 3 2 0] 

-5 N T F T t^^it^ll ^mi^-t ^ r ^ ;65 ^ /<C ^ o 
^fcf^l^fC, !^i^y<^>:^\Z^tlfzJSnFT tPTFT 

[0 3 2 1 ] ^ btc. :4^^^0>^-rii^^^*:O^B^B>fbtC^ 
[0 3 2 2] *fc. ^±<DX^{crFTXmts\B\^<Dm 

mi±^mib^^tx'm.n.^^mm:. ^mi^^^. ^^^^ 
i:^m.^Wi^^h^tj^±x<D^mi^'^Wi(Dmmi±^mi^'t 

im 1 1 cMo s^m<DW\m^^i-mo 
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CMO S [ElSScOf^SX^^^-t-^o 

y -> y =1 >]^(of^Six^^^-riio 
jKy v^y =r ^^i^cof^six^^^i-Ho 
C M O S [Hi ss o f^s^ x^ ^"rHo 
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CMO s iHisscof^i;ixe$:^-riio 
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CMO SlHl^Of^§!iX^^^-rilo 
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